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Existing Knowledge
Carefully Hidden in:
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Computers aren’t good 
at:
Reading Listening
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There is a lot
of knowledge
to structure
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What do we really need? Well…
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Cardiomyopathy: Downregulated genes
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Cardiomyopathy: Downregulated genes
Fatty Acid Degradation?
Other pathways / processes?
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Find the pathways:
Biological processes in duodenal mucosa affected by glutamine administration
 number of genes  
Pathway Changed Up Down Measured Total Z Score
Hs_Mitochondrial_fatty_acid_betaoxidation 6 6 0 16 16 4.456
Hs_Electron_Transport_Chain 17 17 0 85 105 4.278
Hs_Fatty_Acid_Synthesis 5 5 0 21 22 2.757
Hs_Fatty_Acid_Beta-Oxidation 6 6 0 31 32 2.424
Hs_mRNA_processing_Reactome 16 6 10 118 127 2.402
Hs_Unsaturated_Fatty_Acid_Beta_Oxidation 2 2 0 6 6 2.342
Hs_HSP70_and_Apoptosis 4 4 0 18 18 2.299
Hs_Oxidative_Stress 5 5 0 27 28 2.097
Hs_Fatty_Acid_Omega_Oxidation 3 3 0 14 15 1.915
Hs_Proteasome_Degradation 8 8 0 60 61 1.629
Hs_RNA_transcription_Reactome 5 5 0 38 40 1.25
Hs_Irinotecan_pathway_PharmGKB 2 1 1 12 12 1.154
Hs_Synthesis_and_Degradation_of_Ketone_Bodi
es_KEGG 1 1 0 5 5 1.023
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Understand
genomics
Example
WikiPathway Pathway
Pathway on glycolysis. 
Using modern systems 
iology annotation.
And genes and 
metabolites connected 
to major databases.
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PathVisio
• Visualize data on biological pathways
• It can use gene expression, proteomics and metabolomics 
data 
• Identify significantly changed processes
www.pathvisio.org
Martijn P van Iersel, Thomas Kelder, Alexander R Pico, Kristina Hanspers, 
Susan Coort, Bruce R Conklin, Chris Evelo  (2008)  Presenting and 
exploring biological pathways with PathVisio. BMC Bioinformatics  9:  399   
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adding data =
adding colour
Example
PathVisio result
Showing proteomics 
and transcriptomics 
results on the glycolysis 
pathway in mice liver
after starvation.
[Data from Kaatje 
Lenaerts and Milka 
Sokolovic, analysis by 
Martijn van Iersel]Na
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Now we just need the Pathways
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
11
.5
68
9.
1 
: P
os
te
d 
16
 F
eb
 2
01
1
WikiPathways
• Public resource for biological pathways
• Anyone can contribute and curate
• More up-to-date representation of 
biological knowledge
WikiPathways: Pathway Editing for the People. Alexander R. Pico, Thomas Kelder, Martijn P. 
van Iersel, Kristina Hanspers, Bruce R. Conklin, Chris Evelo. PLoS Biology  2008: 6:  7. e184 
Commentaries:
Big data: Wikiomics. Mitch Waldrop. Nature 2008: 455, 22-25
We the curators. Allison Doerr. Nature Methods 2008: 5, 754–755
No rest for the bio-wikis. Ewen Callaway. Nature 2010: 468, 359-360
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Search: “One carbon”
www.wikipathways.org
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
11
.5
68
9.
1 
: P
os
te
d 
16
 F
eb
 2
01
1
Click
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Click
Editing
Login needed
Registration by e-mail address
All edits logged
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Draw the proteins and interactions
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How to ever do
 data visualization?
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Connect to Genome Databases
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
11
.5
68
9.
1 
: P
os
te
d 
16
 F
eb
 2
01
1
Double click to annotate the proteins
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Click
Add reference to literature
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Download
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PPS1
Liver
All pathways
Pathways with high z-score 
grouped together.
Explains why there are 
relatively few significant 
genes, but many pathways 
with high z-score.
Cytoscape visualization used to group
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Existing Knowledge
Carefully Hidden in:
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Assisted content generation
Suggestions from:
• Compound sources (HMDB)
• Gene resources (UniProt, IntAct)
• Pathways & processes (KEGG, GO, local)
• Text mining
• Semantic web data stores
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Problem: Identifier Mapping
?
Affymetrix probeset 
100234_at
Entrez Gene 
3643
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BridgeDB: Abstraction Layer
interface
IDMapper
class
IDMapperRdb
relational database
class 
IDMapperFile
tab-delimited text
class
IDMapperBiomart
web service
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Can we show SNPs?
Using dbSNP links in ENSEMBL
as part of BridgeDB libsN
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But it will look like this….
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Gene/Protein Z
Metabolite X
Metabolite Y
mi999
TF
RS00001
RS00003
RS00002
RS00004
Gene/Protein Y
RS00005
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Gene/Protein Z
Metabolite X
Metabolite Y
mi999
TF
RS00001
RS00003
RS00002
RS00004
Functionalize SNPs
Unkown function (attribute to gene)
In miRNA binding site
In TF binding site
Changing protein functionality (coding)
Gene/Protein Y
RS00005
Changing protein interactions (coding)
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So we just have to color the jellies, ehhm SNPs
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Thanks!
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